over the course of a century (1840 to 1940) . They found that there had been a very marked increase in the age specific rates in the older age groups, but that when appropriate 'Comparisons were made (equating the class of patients received, and conditions affecting hospitalisation) age specific rates for ages under 50 were just as high during the last half of the nineteenth century as at the termination of the period studied. While nineteenth century admissions to mental hospitals contained a larger proportion of psychotic and severely deranged patients, there was no long term increase during the century in the incidence of the psychoses of early and middle life. These authors remark that since the secular trend of admission rates has remained constant over the past hundred years, intensive research on short term fluctuations is especially indicated, and add that this research will first need to determine whether these fluctuations represent true changes in incidence.
Of recent years two trend analyses of mental hospital admissions within Canada have been published. Fisher and Stogdill (1952) reported numbers and rates of admissions (by age and sex only) for all Canadian mental hospitals from 1932 to 1947. Wanklin, Buck and Hobbs (1954) analysed first admission rates (by age, sex and major diagnostic groups) for the province of Ontario for the years 1927 to 1946, and found no maintained increases in age standardized rates but a 'Cyclic trend, determined largely by adult male rates and having a close time relationship with employment (the only segment of the population showing a continuous increase in rates being the age group 65 and over).
The present investigation differs from both the latter studies in a number of respects, the most significant of which are as follows: (i) the inclusion of the first eight years of the post-war period, during which certain trends are evident, (ii) the use of different age groups for comparison of age specific rates, (iii) the selection of individual diagnoses for analysis, (iv) the inclusion of age specific rates for selected diagnoses, (v) the examination of methods of admission.
B. Method

Source of data
All statistics used in compiling the present analysis were obtained from the Dominion Bureau of Statistics in Ottawa. Figures were derived from theannual reports on mental institutions and mental health statistics (1953) (1954) , census of Canada (1931, 1941, 1951) and intercensal population estimates, labour force estimates, estimates of the consumption of alcoholic beverages, and unpublished material 'concerning method of admission (1953) (1954) and diagnosis of first admissions by place of birth (1951) .
Coverage
The first admissions on which the present study is based do not include patients admitted to every mental institution in Canada reporting to the Dominion Bureau of Statistics, but constitute patients admitted to those institutions submitting detailed information on each first admission by means of statistical reporting cards, Since its inception in 1932 the card system of reporting has been used by institutions representing well over 80 per cent (and since 1936 over 90 per cent) of total reported mental hospital capacity in Canada. Coverage has been most extensive for federal and provincial mental hospitals, and institutions reporting by schedule only (not submitting detailed cards on each patient) have been for the most part either private hospitals or county and municipal institutions. County and municipal institutions accepting a significant proportion of mental patients are confined to one province, Nova Vol. 1, No.3 I ONTARIO.1927 -1946 CANAOA.193l-1954 Scotia (having a population around 5 per cent that of the whole country), but rhesame institutions also serve largely as homes for the aged and infirm, and information concerning mental patients has so far proved impossible to segregate.
AGE-SEX STANDARDIZED FIRST ADMISSION RATES
The period of time for which data have been analysed-the years 1932 to 1953 inclusive-is the first twenty-two year period for which information is available on first admissions to Canadian mental hospitals as a whole. During this time the annual numbers of first admissions recorded on statistical reporting cards increased from 5,774 to 12,778, and the total number of first admissions involved in the present study is 179,656. Initially, it was planned to include the year 1954 in this analysis, but on publication of the annual report it was noted that first admissions to several psychiatric units in general hospitals had been included in the detailed statistics on first admissions for the first time. Although the bed capacity of these psychiatric units was relatively small, the numbers of first admissions was high, particularly for certain diagnoses. While rates for 1954 have been included in certain tables (and in figure 1), with annotations concerning the general hospital psychiatric units, they have been excluded from the analysis of results.
Corrections made in calculating rates
In the calculation of age specific rates published hitherto (Dominion Bureau of Statistics, and Fisher and Stogdill) it appears that the population of the whole of Canada has been used as the base population for all years. This results in two errors, the first of which is the more significant.
(i) Prior to 1936 th~province of Manitoba (having a population about 7 per cent that of the whole' country) did not submit detailed information by statistical reporting cards. The use of figures for the whole country as the base population during the years 1932 to 1935 therefore results in the rates obtained for these years being unduly low.
(ii) Newfoundland (having a population about 2.5 per cent that of Canada as a whole) was first included in population estimates for the whole country in 1949, but detailed information on mental hospital admissions was first published the following year. The inclusion of figures for Newfoundland in the base population figures for 1949 therefore results in slightly low rates being obtained for this year.
These two sources of error have both been obviated in the present study by exclusion of Manitoba from all base population figures prior to 1936, and of Newfoundland for the year 1949.
A further source of error discovered was the transposal of figures for warrant and voluntary admissions for Ontario in the 1942 .annual report published by the Dominion Bureau of Statistics, and this has also been corrected in the present study.
Changes in data available on selected diagnosis.
Thirteen diagnoses were selected for study, that together have consistently accounted for about 85 per cent of first admissions (table III) . However, certain changes in classification and presentation of data by the Dominion Bureau of Statistics resulted in differences between information available on certain diagnoses prior to 1950 and subsequently.
The Sixth Revision of the International Statistical Classification of Diseases, Injuries and Causes of Death, 1948, was incorporated into the annual reports on Canadian mental hospitals for the first time in 1950. This led to two of the selected diagnoses (psychoses with mental deficiency and with psychopathic personality) being included in a larger category of "other and unspecified psychoses", so that rates for these two diagnoses subsequent to 1949 could not be calculated. The adoption of the new classification also resulted in the diagnosis of psychopathic personality (without psychosis) being replaced by that of pathological personality, possibly a somewhat broader category.
A further change instituted at this time was the expansion of tables giving numbers of first admissions by diagnosis and age groups. The significance of this development for the present study is that only since 1950 has it been possible to calculate age specific rates for three of the selected diagnoses (pathological personality, alcoholism and mental deficiency-all without psychosis). First admission rates were calculated and expressed as follows:
(i) Ail rates are either age specific or standardized for age, with the exception of rates by method of admission.
(ii) Standardized rates were calculated by the direct method (Hill, 1955) , using the population of Canada, 1931, as the standard population.
(iii) Rates by method of admission were calculated by using the population aged 20 years and over as the base population.
(iv) All rates are expressed per 100,000 general population.
(v) Graphs of rates are all semi-logarithmic (one or two cycle), with the exception of figure 2.
Results of analysis of first admission rates are presented as follows:
(i) Age standardized rates, total and by sex, 1932-1953. (ii) Age sex specific rates, 1932-1953. (iii) Age sex specific rates by diagnosis, 1932, 1936, 1941, 1946 and 1951 ; and rates for selected diagnosis by specified age groups and by sex, 1932-1953. (iv) Rates by method of admission, based on population aged 20 years and over, total and by sex, 1932-1953. RATES~1932-1953 (a) Total rates (Table I, Figure 1) The rates for both sexes combined show an increase from 58 in 1932 to 68 in 1936, then recede to 59 by 1940, remaining stabilized at this level throughout the war years, and subsequently increasing sharply to 82 in 1953.
C. Results
AGE STANDARDIZED FIRST ADMISSION
(b) Comparison with total rates for the province of Ontario (Figure 1) Rates for the province of Ontario (having a population approximately one third that of the whole of Canada) were calculated by Wanklin, Buck and Hobbs (1954) for the years 1927 to 1946, using the 1921 population of Canada as the standard population. These rates for Ontario reached a peak in 1935 (the year before the country as a whole) and continued to decline during the war years (while rates for the whole country remained constant), but otherwise the trends for Ontario and for the whole of Canada bear a close relationship to each other throughout the fifteen years for which they overlap.
There is a continuous excess of male rates over female, which is greatest during the pre-war depression years and least during the years 1943 to 1946. The 22 year period under examination is divided by the war into three shorter periods of approximately equal duration: (i) a pre-war era of economic depression and gradual recovery, with high but diminishing unemployment (the percentage unemployed being higher for males than females), (ii) the war years, with little unemployment and scarcely any differential between the sexes, (iii) the post-war period of economic expansion, with continued low unemployment but a gradual return of the pre-war sex differential. First admission rates show a definite time relationship with figures for unemployment up till the end of the war, but subsequently increase rapidly in the absence of economic stress. It may also be significant that the female admission rates most closely approximate the male rates during the year 1943 to 1946, while the female percentage unemployed exceeds the male only for the years 1942 to 1945.
AGE SEX SPECIFIC FIRST ADMISSION RATES, 1932·1953.
Table II gives age specific first admission rates, total and by sex, for each year from 1932 to 1953. Figure 3 shows the total rates (for both sexes) by age.groups, at three points in time-the years 1932, 1941 and 1951. These represent typical curves for age specific first admission rates to mental hospitals in North America during the past few decades. However, this figure illustrates an error that may result from examining rates at ten year intervals alone, since, although all rates are evidently 
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Age Sex Specific First-Admission Rates Per 100,000. Canada, 1932 Canada, -1954 .:- CANADA-1932 CANADA- .19.' ond 1931 .11
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Aen.: lIItOU1tS Figure 3 t,,, IISI higher in 1951 than in 1932 or 1941, the 1951 rates were in fact closely approached (and in two age groups exceeded) by the rates around the year 1936. Figures 4 and 5 show the yearly trend of age specific rates, by sex, throughout the 22 year period. The curves on these two graphs were all plotted on single cycle semi-logarithmic graph paper, and are hence comparable with one another. The curves have been spaced arbitrarily (rather than in correct relationship to each other) for the sake of clarity, but the rates at the beginning and end of the period are indicated.
(a) 0-19 years
There was considerable fluctuation in the admission rates in this age group from year to year, but the overall trend was downward from the beginning of the war until 1950, when a sudden increase occurred that coincided with the addition of two provincial training schools for mental defectives. Male rates showed a tendency to be moderately in excess of female rates throughout.
(b) 20-29 years
The trend of total rates for this age group corresponds closely with the overall trend of age standardized rates (vide supra), with an increase from 68 in 1932 to 82 in 1936, a decline to rates of about 70 during the war years, and a subsequent rise to 106 in 1953. Male rates tended to considerably exceed '., 101 100 " female rates, and the overall rise in male rates was greater for this age group than for any other, except for the age group 70 years and over.
(c) 30-39 years to 60-69 years inclusive
The rates for eaclf of these age groups showed a cyclic trend, with high rates in the pre-war period, low rates during wartime, and then progressive increases to 1953. The cyclic trend was more pronounced in the younger of these age groups than in the group aged 60-69, and more marked for male rates than female. In each age group male rates exceeded female rates throughout the pre-war period, fell slightly below them during the latter part of the war, and then rose to exceed the female rates again after a period of time that varied inversely with age.
(d) 70 years and over
The overall trend of rates in this age group is progressively upward, and the rates for both sexes almost doubled during the 22 year period. Male rates were consistently in excess of female and showed a more regular increase, the most marked rise in female rates occurring during the war years.
Although the percentage excess of 1953 rates over 1932 rates is greater for this age group than for any other, it should be noted that the rate of postwar increase was proportionately at least as great in most of the younger age gn;>ups. DIAGNOSIS~19321 936, 1941 DIAGNOSIS~19321 936, , 1946 DIAGNOSIS~19321 936, and 1951 ; AND FIRST ADMISSION RATES FOR SELECTED DIAGNOSIS BY SPECIFIED AGE GROUP AND BY SEX1 932.1953.
AGE SEX SPECIFIC FIRST ADMISSION RATES BY
Thirteen diagnoses were selected for study, that have together consistently represented about 85 per cent of all first admissions, as shown in table III. Age sex specific rates for these diagnoses were calculated for five significant years, or as raw data permitted, and are given in table IV. TABLE 
III
Percentage Frequency of Selected Diagnoses Among First-Admissions. Canada, 1932 Canada, , 1936 Canada, , 1941 Canada, , 1946 Canada, 1932 Canada, , 1936 Canada, , 1941 Canada, , 1946 Canada, and 1951 0-19 20-29 30-39 40-49 50-59 60-69 70 years
Diagnosis years years years years years years and over
Year
----1932 ---1 12 4 14 2 12 3 7 ---1936 --1 1 13 4 19 3 11 3 8 1 --C.N.S. Syphilis 1942 --2 -9 2 13 4 10 3 6 1 1 -1946 ----5 2 13 4 12 2 9 1 2 -1951 ----1 -5 2 7 2 6 2 
----1932 1 1 9 11 14 13 12 17 18 13 9 13 3 2 1936 1 1 11 12 13 19 15 18 13 17 11 10 3 4
Manic depressive 1941 1 1 9 12 10 17 12 12 12 15 8 10 2 4 1946 1 2 9 14 12 22 13 17 13 14 11 14 3 3 1951 -1 8 10 10 17 12 17 15 15 10 14 6 5
Continued Canada, 1932 Canada, , 1936 Canada, , 1941 Canada, , 1946 Canada, and 1951 .
Diagnosis
Involutional
Paranoia and paranoid conditions
Senile psychosis and cerebral arteriosclerosis
Alcoholic psychoses 0-19 20-29 30~39 40-49150-59160-69 I 70 years
Year years years years years years years Iand over
--1 9 9 9 4 4 -1941 ------2 9 6 17 6 51-:::: 1946 ------2 9 9 18 7 9 1932. 1936, 1941 and 1946. (b) For the years 1950, 1951 and 1952. In order to study the yearly trends in first admission rates for these diagnoses, in an age group of high incidence, further tables were constructed. Specific age groups were selected for each diagnosis, that covered wide enough age ranges to prevent undue fluctuation in the percentage of cases occurring in that age group (in spite of certain changes occurring in age of maximum incidence). The mean percentage of cases, and variation in percentage of Canada, 1932 Canada, , 1936 Canada, , 1941 Canada, , 1946 Canada, and 1951 (a) Percentages for years 1932, 1936, 1941 and 1946. (b) Percentages for years 1950, 1951 and 1952. cases, occurring in the specific age groups selected for each diagnosis is shown in table V. The mean percentage of cases in the specified age group was then applied to the total number of cases with that diagnosis, in calculating estimated yearly rates for each diagnosis over the period 1932-1953, as presented in table VI. Trends for some of the diagnoses represented in table VI are shown graphically (in correct relationship to each other) in figures 6 and 7. It is necessary to add that these two graphs were plotted on two cycle semilogarithmic paper, and equivalent degrees of fluctuation therefore appear only half as great in figures 6 and 7 as in figures 4 and 5.
(a) C.N.S. Syphilis
This disorder showed a consistent excess of male over female, in the order of about 3 to 1, and a gradual increase in the age of maximum incidence, due to diminishing rates affecting the younger age groups before the older. Rates for the age range 30-69 started to decline around the beginning of the war, and fell rapidly during the post-war years.
(b) Schizophrenia
This diagnosis showed maximum first admission rates among males aged 20-29, while for females the rates for ages 30-39 were sometimes higher than those for the 20-29 group. Two thirds of all cases were in the age range 20 to 39, and rates for both sexes then decreased progressively with age. In the age group 20-29 male rates remained in excess of female (usually in a ratio of about 3 to 2), and up till the end of the war male rates were in excess of female up to the age of 50, but by 1951 female rates were in excess of male from the age of 30 on.
Rates for the age range 20 to 39 showed a cyclic rise and fall before the war, stability during the war years, and a considerable post-war increase (amounting to about 50 per cent for both sexes between 1946 and 1953). ... 0.,." 
(d) Involutional psychoses
The maximum incidence of this diagnosis among females was 50-59 years, while for males the rates in the 60-69 age group were about equal to those in the 50-59 group. For the age range 40 to 69, females were in excess of males in a ratio of about 2 to 1, and both sexes showed a considerable increase during the post-war period.
(e) Paranoid states
The rates for these disorders first became significant after the age of 30, and reached a maximum between the ages of 40 and 60. Female rates remained slightly in excess of male rates, but neither showed gross fluctuations during the 22 year period.
(f) Senile psychosis and psychosis with cerebral arteriosclerosis
The rates for the organic psychoses of senility increase with advancing age, and are consistently higher for male than female. Table IV shows that the rates for these diagnoses diminished for the age group 50-59, remained farly constant for males and diminished for females in the age group 60-69, but increased Year inclusive.
x Figures not available. 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 I 1954 greatly for ages 70 and over. The yearly trend for all members of the group aged 60 and over, shown in table VI, indicates a progressive but relatively gradual increase in rates for both sexes.
(g) Psychoneuroses This group of disorders showed a fairly even distribution of first admission rates throughout adult life, with a female preponderance averaging about 3·to 2. Rates for all age groups showed relatively slight increases during the first fifteen years of the study, but approximately fourfold increases for both sexes between 1945 and 1953. (h) Psychopathic personality (Pathological personality)
These diagnoses, either with or without psychosis, showed a male predominance of about 2 to 1, and decreasing first admission rates with advancing age. The estimated rates for psy cbopatbic personality without psy cbosis, for the age range 20 to 39, increased approximately fourfold for both sexes during the post-war period (a trend that is evident even before the change in terminology to pathological personality in 1950, though the latter may be considered a broader category and hence may have accentuated this trend).
The rates for the diagnosis of psy cbosis with psy cbopatbic personality scarcely reached significant levels, and the overall trend (not shown) was slightly downward until figures ceased to be available in 1950.
(i) Alcoholism and alcoholic psychoses
First admission rates for both alcoholism without psychosis and alcoholic psychoses reached maximum levels between the ages of 30 and 59, with a male preponderance of about 5 to 1. Overall rates for the age range 30 to 59 showed a temporary pre-war increase for alcoholism without psychosis (during the years 1936 to 1939), but otherwise no remarkable change until the post-war period, when rates for alcoholic psychoses approximately doubled, and rates for alcoholism without psychosis increased precipitately.
Estimates showing the apparent annual consumption of spirits and beer per capita for five significant years are given in table VII. It may be seen that the increase in rates for alcoholic psychoses since the war is of the same order of magnitude as the increase in the apparent consumption of alcohol, whereas the post-war increase in rates for alcoholism without psychosis is altogether disproportionate to the other figures. Canada, 1930 Canada, , 1933 Canada, , 1939 Canada, , 1945 Canada, and 1953 Year ( 
(j) Mental deficiency
The highest first admission rates for mental deficiency without psy chosis were in the age group 0-19, with male rates somewhat in excess of female. Rates thereafter gradually diminished with advancing age. Considerable fluctuation occurred over the 22 year period, comparable with that already noted for the under 20 age group as a whole.
The diagnosis of psy chosis with mental deficiency was rarely made before the age of 20, and thereafter gradually decreased with advancing age. Sex distribution was about even, but throughout the period during which this diagnosis was recorded (prior to 1950) there was a gradual downward trend in rates for both sexes.
FIRST ADMISSION RATES BY METHOD OF ADMISSION, BASED ON
POPULATION AGED 20 YEARS AND OVER, 1932 OVER, .1953 Methods by which patients are admitted to Canadian mental hospitals fall into three 'broad categories. Throughout the period studied the most frequent method of admission was on medical certificates, which include certificates of mental illness, mental deficiency and epilepsy. Other methods of admission are on the patient's voluntary application and on legal warrants. Several types of warrant have been used quite frequently and include the magistrate's warrant of remand for purposes of investigation, the warrant for detention and treatment of habitues (addicts to alcohol or other drugs), and the warrant for detention and treatment of mentally abnormal persons charged with or convicted of criminal offences.
Annual reports of the Dominion Bureau of Statistics have not contained numbers of first admissions for different methods of admission by age groups, and hence age specific or age standardized rates by method of admission could not be calculated. Clinical experience, however, indicates that the great majority of admissions in the very young and old age groups are on medical certificates. Moreover, the rates for all types of admission under the age of 20 are relatively low (vide supra), and it was therefore concluded that the most comparable rates by method of admission would be obtained by basing them on the total population aged 20 years and over, as presented in table VIII.
(a ) Certificate
While the percentage of first admissions committed on medical certificates (not shown) was consistently higher among females than males, rates based on the population age 20 and over show remarkably little difference between the sexes. The trends over the 22 year period show the same rise and fall during the pre-war years as the overall age standardized rates, with relative stability during the war, but the post-war rise in rates is somewhat less marked and less consistent than that observed in the overall rates.
(b) Voluntary
Male rates show a marked preponderance over female during the pre-war period, and a much less marked excess subsequently. The long term trends show no overall change until the last 5 years of the period studied, when there was a fourfold increase in rates for both sexes.
(c) Warrant
Male rates remained consistently in excess of female, in a ratio that showed an overall increase from about 2 to 1 to about 3 to 1. The rates for both sexes showed a moderate increase during the first few years and then declined to a somewhat lower level than previously, female rates continuing to decline slightly during the post-war period while male rates showed a slight increase at the end of the period studied.
D. Discussion
The first conclusion drawn from the present study is that first admission rates to Canadian mental hospitals during the years 19:52 to 1953 do not reflect incidence alone, either for individual diagnoses or for aggregates of all mental disorders. The very rapid post-war increases in first admission rates for psychoneuroses, psychopathic personality and alcoholism without psychosis (the latter greatly in excess of the increases in either alcoholic psychoses or apparent consumption of alcohol), together with a corresponding increase in the voluntary method of admission, cannot be attributed solely to increased incidence.
It further appears most unlikely that first admission rates to mental hospitals of any state at any period of time represent simply individual or aggregate incidence (as a number of workers have assumed), although sometimes incidence may be the limiting factor governing increases or decreases in rates. Frequently, however, as Lemkau remarks (1955) , such figures may indicate more about the economic situation of the area concerned and about the local attitudes towards mental illnesses than about the illnesses themselves.
It seems indeed that there are many factors influencing first admission rates to mental hospitals, a number of which have been inferred from the present investigation and similar analyses, and are discussed below.
Reliability of data and calculations
The reliability of data collected and of calculations made from these data are obviously basic factors influencing calculated rates. The coverage of data used in the present analysis, and certain corrections applied, have already been outlined (in section B, on method), and it is considered that rates presented here follow quite closely actual rates of first admission to public (federal and provincial) mental institutions in Canada. Some of the factors influencing actual first admission rates will now be considered.
Social judgment of mental abnormality
As Davis points out (1948) , the definition of mental disorder is stated in social terms. Whether the causation of mental abnormality in any given individual is predominantly biological, psychological or socio-cultural, the conclusion that abnormality exists (and any consequent decision regarding appropriate action to be taken) is made by the individual concerned or other members of society. Psychiatrists and other groups may influence (or be influenced by), but do not alone determine, the judgment of the community as a whole. This social judgment of what constitutes mental abnormality varies according to time, place and social group, and may be illustrated by the predominant public attitude towards alcoholism in different countries during recent years. Hojer (1951) has described three phases in the public care of alcoholicspolice care, social care (as through temperance boards and inebriates hostels), and medical care. These phases are represented in greatly varying degrees in different countries of recent years, but there is a tendency to progress from police care towards medical care as the social judgment on alcoholism progresses from regarding it as criminal, sinful or immoral, to considering it as evidence of sickness.
Such a change in social judgment would appear to be largely responsible for the precipitous rise in admissions for alcoholism without psychosis in Canada during the post-war period. The increased first admission rates for other "minor" disorders, and possibly also for certain psychoses, may also be partly attributable to changes in social judgment of what constitutes abnormality.
Social demand for mental hospital care
Legislation concerning admission to mental hospitals, and the provision of adequate accommodation, are both the direct outcome (in a democracy) of social demand for mental hospital care. While such social demand may usually closely follow social recognition of what constitutes mental abnormality, this is not always so. Gruenberg (1950) notes that in the 19th century patients had to be "furious and violent and dangerous" (not merely recognisably abnormal) before the law permitted their hospitalisation, and he comments that the more liberal laws of today might be expected to lead to higher admission rates.
The provision of increased psychiatric facilities, involving building and training programmes sponsored by government, universities and private enterprise, must await assurance that these facilities will be utilised when available. Such social demand for increased psychiatric facilities may result not only from increased social awareness and recognition of abnormality, but also from growth of vulnerable segments of the population, increasing incidence of certain mental disorders, economic stress, or greater belief in the efficacy of treatment available.
During the period of the present study, changes in attitudes towards and social demand for mental hospital care in Canada may be indicated by the changes in rates for different methods of admission, particularly the greatly increased post-war rates for persons seeking help (in public institutions) voluntarily. While this increased social demand for hospitalisation may be a factor in other diagnoses, it would appear to be of major importance in the progressive rise in rates for the organic psychoses of senility and in the marked post-war increases in rates for the "minor" mental disorders. Goldhamer and Marshall (1949) draw attention to a study published by Jarvis in 1866 on the "Influence of distance from and nearness to an insane hospital on its use by the people", and note that at that time counties (in Massachusetts) having a mental hospital immediately accessible to them had admission rates double those of other counties. They found that by 1940 this ratio had decreased from approximately 2.0 to 1.13 and they conclude that the "law of distance" still operates today, but with diminished force. Buck, Wanklin and Hobbs (1955) have found that distance from a mental hospital is still an important factor in influencing rates of admission for senile patients.
Availability of mental hospital accommodation
The influence of availability of hospital accommodation, regardless of distance, is illustrated by the fluctuations in admission rates for mental deficiency, sudden increases in these rates being associated with the opening of new training schools for mental defectives (Wanklin, Buck and Hobbs, 1954) . This occurred in the present study in the year 1950. It may be added, however, that, in spite of greatly increased rates of discharge, the post-war increases in rates for the "minor" disorders could probably not have taken place without expansion in hospital accommodation.
Availability of alternative psychiatric facilities
In recent years a number of general hospital psychiatric units and additional community mental health clinics have been established in Canada (Department of National Health and Welfare, 1954) . It has frequently been suggested that the provision of these alternative facilities will tend to reduce the numbers of admissions to mental hospitals.
Experience indicates that the majority of patients hitherto receiving treatment in these settings have psychoneuroses or other "minor" personality disorders-in fact disorders of the same type that have been largely responsible for increased first admission rates to mental hospitals in recent years. In view of recent developments in treatment (particularly current innovations in drug therapy) it is still too early to be sure what effect the provision of these alternative facilities may ultimately have on mental hospital admissions with either major or minor disorders, but it is evident that up to the present time increased public awareness and demand for treatment has exceeded the capacity of community mental health services available.
Diagnostic criteria
While diagnoses made on patients following admission will not affect aggregate rates of admission, criteria for diagnosis will obviously influence the rates obtained for individual disorders.
In reviewing the literature, Gruenberg (1950) found a great deal of skepticism regarding the validity of psychiatric diagnosis, and expressed the opinion that the only groups that could be consistently distinguished were the mentally defective, epileptic and non-psychotic alcoholics. He quoted a study by Elkind and Doering comparing the diagnoses made on a group of patients in the Boston Psychopathic Hospital (in [1925] [1926] with the diagnoses made on the same patients in other hospitals. The changes in diagnosis found in this study between one hospital and another were around 30 per cent, which he noted was about the same order of magnitude as the variation found by Cabot between clinical diagnosis in medicine and autopsy findings.
In a more recent study, Lewis and Pietrowski (1954) investigated diagnoses made 3 to 20 years later on 122 re-admissions initially diagnosed as manic depressive or psychoneurotic. Out of 70 patients earlier considered manic depressive, 38 (or 54 per cent) were subsequently diagnosed schizophrenic, and of 52 patients initially considered psychoneurotic, 24 (or 46 per cent) were later felt to have developed clear cut signs of schizophrenia.
It is apparent that diagnostic criteria vary according to time, place and person, and wide differences in diagnostic policies doubtless existed throughout Canada during the period under analysis. One example of recent change concerns the diagnosis of schizo-affective psychosis, which was made on 77 first admissions throughout Canada in 1950, and increased to 114 in 1951, 180 in 1952 and 224 in 1953. These cases are currently included under the larger group of schizophrenia, but a number would probably have formerly been considered predominantly manic depressive.
In efforts to obviate the effects of diagnostic inconsistency some workers have studied rates for wide diagnostic groups such as "functional", "psychosis with organic disease" and "without psychosis", etc. (e.g. Somner and Harman, 1944; Wanklin, Buck and Hobbs, 1954) . In the present investigation, however, it was considered that more detailed information could be obtained by examining selected diagnoses separately. Among the diagnoses selected here, the likelihood of inconsistency is considered least for CN.S. syphilis, the organic psychoses of senility, alcoholic psychoses, and alcoholism and mental deficiency without psychosis.
Incidence
In view of the factors already discussed, and the relatively short time span involved, the increases in rates observed in the present study do not contradict the conclusion of Goldhamer and Marshall (vide supra) that there has been no increase in the incidence of the major psychoses of middle life during the past century.
However, although it has been concluded that first admission rates do not reflect incidence alone, and that the factors hitherto considered are at least as important determinants of these rates, incidence remains one of the possible variables involved. While neither a rise nor a fall in the rates for a given diagnosis necessarily indicates a corresponding rise or fall in incidence, even when the direction of change is contrary to 'current overall trends, certain observations on rates for selected diagnoses do suggest changes in incidence.
In the case of C.N.S. syphilis, diagnosis is dependent on the application of objective laboratory investigations, and the rapid decline in first admission rates, progressing from the younger to the older age groups (and also contrary to the overall trends) is considered indicative of a true decline in incidence.
In schizophrenia, on the other hand, the considerable rise in rates during recent years (particularly for males aged 20 to 29, and females aged 30 to 39) it felt to be much less suggestive of a true increase in incidence, and may well be wholly attributable to demand for admission of less advanced cases and/or the inclusion in this category of cases formerly diagnosed manic depressive, paranoid or psychoneurotic (vide supra).
Rates for manic depressive psy cboses and paranoid states remained remarkably constant for both sexes and all age groups, which may well reflect consistency of incidence, but it is also possible that increases in incidence could have been masked by the delegation of cases to other diagnostic categories (e.g. schizophrenia, involutional or psychoneurotic), or vice versa.
The diagnosis of involutional psychoses increased in females throughout the period studied, and in males particularly during the post-war years, but it is considered that this is much more likely to have resulted from changes in social demand and/or diagnostic criteria than from a true increase in incidence.
Rates for senile psychoses and psychoses with cerebral ateriosclerosis decreased in the age group 50 to 59 (probably at least partly due to increasing recognition and diagnosis of functional disorders in this age group), remained fairly constant in the age group 60 to 69, and showed a marked increase for both sexes in the age group 70 and over. The view that similar increases in rates for organic psychoses of senility observed in other trend analyses reflected true increases in incidence was expressed by Dayton (1940 Dayton ( , 1943 and Malzberg (1940 Malzberg ( , 1943 . Others, however, have attributed the rising trend in these rates to an increasing tendency to hospitalise persons suffering from mental disorders of the senium, although Goldhamer and Marshall (1949) allow that possibly some of the increase may be due to an actual increase in incidence. The present author considers that such an increase in incidence might logically be expected to result from the prolongation of life by advancing medical techniques, in situations where there has been temporary or lasting impairment of brain metabolism (related to anoxia, nutritional deprivation, etc. -Gregory, 1952) . However, the pattern of increasing rates observed in the present study (relatively -uniform for males, and most marked for females during the war years) may be taken to favour the influence of increased social awareness and demand for hospitalisation.
For psychoneuroses and psychopathic personality without psychosis, it has already been postulated that first admission rates probably bear little relation to incidence, and that the marked increases in rates during recent years are indicative rather of changes in social judgment and demand. It may also be added that the possibility of 'considerable diagnostic inconsistency exists, particularly with early or mild forms of the functional psychoses.
As with psychoneuroses and psychopathic personality, the marked post-war rise in rates for alcoholism without psychosis appears to reflect mainly social judgement and demand, in the presence of adequate hospital accommodation, rather than incidence. The rates for alcoholic psychoses, however, might be expected to provide a somewhat more reliable index of the incidence of alcoholism as a whole, and these also showed a definite (though less precipitous) increase, comparable in degree to the concurrent increase in consumption of alcoholic beverages. Estimates of the prevalence of alcoholism in Canada based on the ]ellinek formula (using reported deaths from cirrhosis of the liver as the primary source of information) show a less matked increase, amounting to 18.9 per cent from 1946 to 1952 (Popham, 1955) , but increases in deaths from cirrhosis might be expected to lag somewhat behind increases in incidence.
While rates for mental deficiency without psychosis showed considerable fluctuation during the period studied, there was no appreciable overall rise or fall, which is taken to indicate that probably there has been little variation in incidence, but periodic changes in the availability of hospital accommodation (vide supra). The diagnoses of psychoses with mental deficiency and with psychopathic personality showed no such marked fluctuation, but a gradual diminution throughout the period during which they were recorded separately, which may well reflect an increasing tendency to classify these disorders according to the type of psychosis manifested.
Economic stress
Previous workers have noted that trends in first admission rates tend to bear a relationship to the degree of generalised economic distress as indicated by unemployment (e.g. Wanklin, Buck and Hobbs, 1954) . This finding may be related to others showing that rates of mental disorder at a given time increase with decreasing socio-economic status (e.g. Malzberg, 1940; Faris and Dunham, 1940; Redlich et aI., 1953) .
In the present study a close time relationship between first admission rates and unemployment is observed during the years 1932 to 1945. Not only does the overall trend of admissions tend to rise and fall with unemployment during this period, but also female rates most closely approximate male rates (and in some age groups exceed them) at about the same time that female unemployment exceeds male. Moreover, this fluctuation in rates is not identical for all age groups and diagnoses, being most marked in the middle age groups (particularly for males) and in the diagnoses of mental deficiency and schizophrenia.
It appears probable that the relationship between economic stress and first admission rates is a causal one, but that the effect of economic conditions on rates is indirect and involves at least two of the factors already discussed. Thus social demand for hospitalisation is almost certainly increased by economic stress, and this might be expected to apply particularly to mental defectives and ambulatory schizophrenics. However, it also appears likely that economic stress may effect a prompt increase in incidence, by precipitating or aggravating some functional disorders. A more remote effect on incidence is also conceivable, if economic stress should alter predisposition to some functional disorders by adversely affecting early experience and personality development, but this must remain in the realm of speculation.
War
It has been stated that the rate of derangement in civilian populations often declines during wartime, apparently due to the mobilization of the citizenery behind a single purpose, giving new meaning and vitality to the common manwhereas in the armed services the rate of mental derangement reaches phenomenal proportions (Davis, 1948) .
It is true that previous studies have shown decreased first admission rates to civilian mental hospitals in wartime, and suicide rates have undergone marked declines (particularly for older men) in countries actively participating in a shooting war, although the latter rates have been known to increase during wartime (particularly for women and younger men) in a country occupied by the enemy (Gordon et aI., 1952) .
In the present study, first admission rates decreased in the middle age gro~ps, particularly for males, but also inclusive of males over age for military service.
The interpretation of the latter observations, however, is probably more complex than the opening statement would imply, and involves consideration of factors already discussed. Thus, while social demand for the hospitalisation of at least certain categories of mental disorders (particularly those rendering the individual non-productive) may be even greater than in peacetime, the provision of new hospital accommodation will necessarily be postponed. While the incidence of certain forms of mental disorder (as illustrated by suicide rates) may diminish, it is established that unemployment does decrease.
Immigration
It is known from other studies (e.g. Malzberg, 1940; Roberts and Myers, 1954; Wanklin et al., 1955 ) that rates of certain mental disorders are higher among immigrants (particularly recent immigrants) than the native born, and it has been suggested to the present author that increases in rates observed in this study might be attributable to periods of heavy immigration to Canada.
It is not within the scope of the present investigation to analyse in detail the distribution of mental disorders amongst immigrants, but the question posed above may be answered briefly by reference to percentages of foreign born among first admissions in certain years. Now the proportion of foreign born in the general population in recent census years was as follows :-1931, 22.3 per cent; 1941, 16.6 per cent; 1951, 14 .5 per cent. The proportion of foreign born among first admissions for five significant years was as follows :-1932, 30.8 per cent; 1936, 28.3 per cent; 1941, 25.5 per cent; 1946, 22.4 per cent; 1951, 23 .2 per cent.
These figures show consistently higher percentages of foreign born among first admissions than in the general population (though it should be noted that weighting of the immigrant population in the older age groups would tend to result in approximation of age specific and standardized rates for native and foreign born). However, it is evident from the pre-war and wartime fall (with only slight subsequent increase) in the percentage of foreign born among first admissions, that the increases in rates prior to 1937 and subsequent to 1945 cannot be attributed to immigration alone, although the latter may have contributed to increases in some age groups and diagnoses.
It may be added that for the year 1951 (in which 23.2 per cent of all first admissions were foreign born) the percentage of foreign born among certain diagnoses was as follows:-schizophrenia 22 per cent, senile and arteriosclerotic psychoses 41 per cent, psychoneuroses 27 per cent, pathological personality 17 per cent, alcoholism without psychosis 24 per cent. Apart from the organic psychoses of senility, these figures show no disproportionately high representation of immigrants among these diagnoses, and the rapid post-war increase in rates for the milder disorders cannot be attributed to immigration.
Age and sex
Although obvious differences exist been first admission rates for various age groups and the two sexes, and these differences require analysis wherever possible, they are here mentioned last because they are effects rather than causes of numerous other factors-some of which have been discussed in the study.
Age and sex differences indeed may vary with time and place, and represent the aggregate influences of social judgment, demand for and availability of psychiatric services, incidence of various forms of mental disorder, etc.-and hence of all the biological, psychological and socio-cultural determinants of mental abnormality.
E. Summary
First admission rates to Canadian mental hospitals have been analysed by age, sex diagnosis and method of admission, for the years 1932 to 1953 inclusive.
This 22 year period was divided by the war into three periods of approximately equal duration-a pre-war era of high but gradually falling unemployment, the war years, and a post-war period of economic expansion with continued low unemployment.
Overall age standardized rates showed a definite time relationship with figures for unemployment up till the end of the war, but subsequently rose rapidly in the absence of economic stress.
There was a continuous excess of male rates over female in most age groups and diagnoses, but this excess was least or reversed towards the end of the war, when female unemployment exceeded male.
Rates for the youngest age group showed considerable fluctuation, and those for the oldest age group showed an increasing trend throughout the 22 year period. In the intermediate age groups there was a cyclical tendency corresponding with the overall trend, more marked for male than female, and most pronounced for the age group 30 to 39.
Age sex specific rates for thirteen selected diagnoses, and their estimated yearly trends, have been examined.
Rates for CN.S. syphilis underwent a marked decline, particularly in the post-war period. Rates for psychoses with mental deficiency and with psychopathic personality also showed slight decreases.
Manic depressive psychosis and paranoid states maintained relatively stable rates, while mental deficiency without psychosis showed considerable fluctuation but no overall change. Rates for the organic psychoses of senility increased throughout (for the age group 70 years and over), while rates for the remaining diagnoses all increased during the post-war period, alcoholism without psychosis showing the most rapid rise.
Rates for admission on medical certificates showed relative equality between the sexes and tended to follow the overall trend up till the end of the war, but the post-war increase was less marked and less consistent than that for the overall rates. Voluntary rates remained fairly constant until the last five years of the study and then increased rapidly. Rates for admission on warrant showed a consistent male predominance, with slight initial increases followed by declines to lower levels than initially, although male rates showed slight upward movement at the end of the period under examination.
It has been concluded that first admission rates do not simply reflect either the incidence of individual diagnoses or the aggregate incidence of all mental disorders, but that a number of factors influence these rates.
The influence of the following factors on first admission rates has been discussed:-(i) reliability of data and calculations, (ii) social judgement of mental abnormality, (iii) social demand for mental hospital care, (iv) availability of mental hospital accommodation, (v) availability of alternative psychiatric facilities, (vi) diagnostic criteria, (vii) incidence, (viii) economic stress, (ix) war, (x) immigration, (xi) age and sex.
It has been concluded that the marked post-war increases in rates for "minor" disorders (psychoneuroses, psychopathic personality and alcoholism without psychosis) is largely attributable to increased social awareness and demand, in the presence of available accommodation.
While the decline in rates for C.N.S. syphilis apparently represents' a true decline in incidence, the multiplicity of factors influencing these rates renders it impossible to attribute observed increases in rates to definite increases in incidence. However, some increase in incidence is considered probable for alcoholism and alcoholic psychoses, and possible for certain other diagnoses (e.g. schizophrenia and the organic psychoses of senility).
The influence of economic stress, war and immigration upon rates would appear to be complex, involving particularly consideration of both social demand and incidence, while age and sex distribution represent the product of all other factors affecting first admission rates.
Resume
Le taux des premieres admissions aux hopitaux mentaux canadiens fut analyse en rapport avec 1'age, Ie sexe, Ie diagnostic et Ie mode d'admission pour les annees 1932-1953 inclusivement.
La guere divisa cette periode de 22 ans en trois periodes de duree approximativement egale-une periode d'avant-guerre de chomage eleve mais allant progressivement en diminuant, les annees de guerre, enfin une periode d'apresguerre d' expansion economique sans chute appreciable de l' embauchage.
Les taux standardises moyens indiquent une relation definie avec la severite du chomage jusqu'a la fin de la guerre, mais par la suite ils s'elevent rapidement en 1'absence de crise economique.
Le taux pour les hommes fut continuellement superieur a celui des femmes dans la plupart des groupements d'age et de diagnostic. Ce chiffre superieur diminua ou s'inversa vers la fin de la guerre alors que Ie chomage feminin exceda celui des hommes.
Le groupe des plus jeunes fluctua considerablement et Ie groupe des plus ages revela une tendance a la hausse durant cette periode de 22 ans. Les groupes d'age interrnediaire rnontrerent une allure cyclique, correspondant a la tendance generale, plus marquee chez les hommes que chez les femmes et plus prononcee pour Ie groupe de 30 a 39 ans, On examina specifiquement les taux par rapport a 1'age et au sexe pour treize differents diagnostics et on estima leur comportement annuel.
Le taux de la syphilis nerveuse enregistre une diminution marquee, surtout dans les annees d'apres guerre. Les taux de psychoses chez les deficients mentaux et chez les personalites psychopathiques affichent aussi une legere diminution. La pychose maniaco-depressive et les etats paranoides conservent un taux relativement stable, alors que la deficience mentale sans psychose presente une fluctuation importante sans alteration du taux general. Le taux des psychoses organiques de la senilite augmente durant toute la periode (pour Ie groupe de 70 ans et plus), alors que celui des autres entices organiques s'eleve durant la periode d'apres guerre seulement, 1'alcoolisme sans psychose montrant la plus forte augmentation.
Le taux des admissions avec certificat medical montre une egalite relative des deux sexes et suit la tendance generale a Ia hausse [usqu'a la fin de la guerre, mais l'augmentation d'apres-guerre presente une ascension moins rapide et moins continue que la tendance generale. Les admissions volontaires demeurent passablernent constantes jusqu'aux dernieres cinq annees de I'etude et par la suite augmentent rapidement, Les admissions avec mandat montrent une predominance constante des hommes, avec augmentations initiales legeres suivies de recessions.
Cependant le taux pour les hommes affiche une augmentation legere a la fin de la periode examinee.
Le tauxdes premieres admissions, conclut-on, ne depend pas seulement des diagnostics individuels ou de l'incidence agglomeree de tous les troubles mentaux, mais d'un certain nombre de facteurs.
On discuta de l'influence des facteurs suivants sur le taux des premieres hospitalisations: 1°l'exactitude des donnees et calculs; 2°le judgment social d'une anomalie mentale; 3°l'amplitude de la demande pour soins dans les hopitaux mentaux; 4°les disponibilites d'hospitalisation; 5°a defaut des disponibilites, attention psychiatrique alternative; 6°les criteres diagnostiques; 7°la frequence, 8°la situation economique (economic stress); 9°l'etat de guerre; 10°l'immigration; 11o l'age et le sexe.
On en vient a la conclusion que l'augmentation marquee d'apres guerre de taux des troubles "mineurs" (psychonevroses, personnalite psychopathique et alcoolisme sans psychose) est due en grande partie a une prise de conscience sociale et a des exigences accrues, en presence de possibilite d'attention psychiatrique.
Alors que lachute du taux de la syphilis nerveuse represente apparemment un veritable Mclin de la frequence, la multitude des facteurs influencant ces differents taux rend impossible l'attribution des augmentations observees a des augmentations definies de frequence. Cependant de simples augmentations de frequence semblent probables pour l'alcoolisme et les psychoses alcooliques et possibles pour certains autres diagnostics (e.g. schizophrenic et les psychoses organiques de la senilite).
L'influence des difficultes economiques, de la guerre et de l'immigration, sur les taux apparait complexe, comprenant particulierement une consideration de la demande sociale et de la frequence, alors que la distribution par age et sexe represente le produit de facteurs affectant le taux des premieres admissions.
